- ITT AIMS : 

A method of forming a thin Dim ^ansistor over a substrate 

comprising the following steps: 

providing a layer of semiconductive ma/erial from which a channel 
region and at leas, one of a source region/or a drain region of a thin 
film transistor are to be formed; and 

conducive* doping the a. least on/ of the source region or the 
drain region of the semiconductive n/a,erial layer while preventing 
conductivity doping of the channel re gin of the semiconductive material 
layer, such doping being conducted Jhout any masking of the channel 
region by any separate masking layer. 




2 . The method of fo/fc&rfa thin film transistor of claim 1 
wherein the one of the sourc#gJ or the drain region is elongated 
and the channel region is e.on/ated, the channel region being oriented 
substantially perpendicularly re/ative to the one region. 

3. The method of /forming a "thin film transistor of claim 1 
wherein the one region is Lga.ed and oriented substantially paralle, 
with the substrate, and i channel region is elongated and oriented 
substantially perpendicular! relative to the substrate and one region. 
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4. The method of forming a thin film tranitor of claim 1 
comprising doping the source region and the drain Region in a single 

step. 



5> A method of forming a thin film tra/sistor over a substrate 

comprising the following steps: / 

providing a layer of semiconductive ma/erial from which a source 
region, a drain region and a channel regX of a thin film transistor 

are to be formed; and / 

conductively doping the source rein and the drain region of the 
semiconductive material layer while panting conductivity doping of the 
channel region of the semiconducti^ale^al layer, such source region 
doping and such drain region En) being conducted without any 
masking of the channel region J any separate masking layer. 

6. The method of fcLing a thin film transistor of claim 5 
wherein the source region L the drain region ^ oriented parallel 
relative to one another, t J channel region being "oriented substantially 
perpendicularly relative J the source and drain regions. 
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7. The method of forming a thin film transistor/^ claim 5 
wherein the source region and the drain region are oriented substantially 
parallel with one another and the substrate, the channel region being 
oriented substantially perpendicularly relative to/the substrate and the 
source and drain regions. 

8. The method of forming f thin film transistor of claim 5 
comprising doping the source regjjsfa and the drain region in a single 
step. 
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9. \ A method of forming a thin film transistor comprising the 
following steps: 

providing a substrate having a node to which ele/trical connection 
is to be made; 

providing a first electrically insulative diele/tric layer over the 
substrate; 

providing an electrically conductive gaj£ layer over the first 
dielectric layer; 

providing a second electrically insulate dielectric layer over the 

electrically conductive gate layer; 

providing a contact opening thrJfeTthe second dielectric layer, 
the electrically conductive gate layer fnd L first dielectric layer; the 
contact opening defining projecting ^dewalls; 

providing a gate dielectric/layer within the contact opening 
laterally inward of the contact o/ening sidewalls; 

_ providing a layer of seiiconductive material over the second 
dielectric layer and within the /ontact opening against the-gate dielectric 
layer and in electrical comm/nication with the node; the semiconductive 
material within the contact Lning defining an elongated and outwardly 
extending channel region/he electrical conductance of which can be 
modulated by means of/the adjacent electrically conductive gate and 
gate dielectric layers; a£d 
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conductively doping the semiconductive mate^al layer lying 
outwardly of the contact opening to form one of aysource region or a 
drain region of a thin film transistor. 

10. The method of forming a thin Am transistor of claim 9 
wherein the step of providing the sen/conductive material layer 
comprises only partially filling the contacVopening to define an annulus 
within the contact opening, the channe/region comprising the annulus. 



11. The method of formin/ a thin film transistor of claim 9 



wherein the projecting sid^va 
perpendicular relative to thlpubs 



£re provided to be substantially 
irate. 



12. The method of forming a thin film transistor of claim 9 
wherein the step of /oviding the semiconductive material layer 
comprises only partially billing the contact opening to define an annulus 
within the contact op/ning, the channel region comprising the annulus, 
and wherein the pr/jecting sidewalls are provided to be substantially 
perpendicular relative to the substrate. 
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13. The method of forming a thin film transistor A claim 9 
wherein the step of providing the gate dielectric layer comprises: 

depositing a gate dielectric layer over the second/dielectric layer 
and to within the contact opening, the deposited g^ dielectric layer 
less than completely filling the contact opening; &i 

anisotropically etching the gate dielectricyfcyer to define a gate 
dielectric layer annulus within the contact opting. 

14. The method of forming a t/in film transistor of claim 9 
wherein the layer of semiconductive ir/erial is provided to completely 
fill the contact opening. 

15. The method of £Jfg a thin film transistor of claim 9 
wherein the step of providlg/th) gate dielectric layer comprises: 

depositing a gate diel/tric layer over the second dielectric layer 
and to within the contac/opening, the deposited gate dielectric layer 
less than completely filMg the contact opening; and 

anisotropically e/hing the gate dielectric layer to define a gate 
dielectric layer annul/s within the contact opening; and 

wherein the /ep of providing the semiconductive material layer 
comprises only paLly filling the contact opening to define the channel 
region is the sh/e of an annulus within the contact opening. 



16. The method of forming a thin film transis/r of claim 9 
wherein the step of providing the gate dielectric lay^f comprises: 

depositing a gate dielectric layer over the s^ond dielectric layer 
and to within the contact opening, the deposipfc gate dielectric layer 
less than completely filling the contact openi/g; and 

anisotropically etching the gate diele/tric layer to define a gate 
dielectric layer annulus within the contact opening; 

wherein the step of provid«g/e, semiconductive material layer 
comprises only partially filling tMntact opening to define the channel 
region is the shape of an ani/s J^ithin the contact opening; and 

wherein the projecting Idewalls are provided to be substantially 
perpendicular relative to tfefe substrate. 

17. The meth/ of forming a thin film transistor of claim 9 
wherein the one re/on is provided run substantially parallel with the 
substrate. 



18. The method of forming a thin film transisto^ of claim 9 
wherein, 

the step of providing the contact opening composes: 

providing an initial contact opening /hrough the second 
electrically conductive layer to the e^ctrically conductive 
gate layer; 

providing a preliminary electrically insulative layer over 
the second dielectric layer and t/ within the initial contact 
opening, the deposited preliminary electrically insulative layer 
less than completely filling thfe initial contact opening; and 

anisotropically etching flie primary electrically insulative 
layer to define an insulativ^ spacer within the initial contact 
opening; and 

the step of providing the gf^ dielectric layer comprises: 

providing a secHidiry contact through the gate layer 
and the first dielect/c layer using the insulative spacer as 
an etching mask; 

providing a /econdary electrically insulative layer over 
the second diele/tric layer, the insulative spacer and to 
within the se/ondary contact opening, the deposited 
secondary electfically insulative layer less than completely 
filling the secondary contact opening; and 
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anisotropically etching the secondary electrically 
insulative layer to define a gate dielectric^ layer annulus 
within the secondary contact opening. 

19. A product produced by the process oficlaim 18. 

20. A thin film transistor comprising: 

a thin film transistor layer having a source region, a channel 
region and a drain region; and 

a gate in proximity to the thin Slnl channel region, the gate 
comprising an annulus which encircles the/thin film channel region. 

21. The thin film transistor claim 20 wherein the gate 
annulus is longitudinally elongated. 

22. The thin film transistor/ of 'claim 20 wherein at least one 
of the source region or the drain /region is elongated and the channel 
region is elongated, the channi region being oriented substantially 
perpendicularly relative to the dfae region. 

23. The thin film tr/nsistor of claim 20 wherein the source 
region and the drain region/are elongated and oriented parallel relative 
to one another, the chaLel region being elongated and oriented 
substantially perpendicular^ relative to the source and drain regions. 
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24. The thin film transistor of claim 20 whereifa the thin film 
transistor is provided relative to a supporting substratef the gate annulus 
being longitudinally elongated and oriented substantially perpendicularly 
relative to the substrate. / 

^25, A thin film transistor comprising: / 

a thin film transistor layer having a /source region, a channel 
region and a drain region; the thin film channel region comprising an 
annulus; and / 

a gate in proximity to the thin film channel annulus. 

26. The thin film transistor /f claim 25 wherein the channel 
annulus is longitudinally elongated^/ 

27. The thin film transfer if claim 25 wherein at least one 
of the source region or the draM region is elongated and the channel 
region is elongated, the channel region being oriented substantially 
perpendicularly relative to the/ one region. 

28. The thin film /ransistor of claim 25 wherein the source 
region and the drain rejion are oriented parallel relative to one 
another, the channel regipn being oriented substantially perpendicularly 
relative to the source and drain regions. 
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29. The thin film transistor of claim 25 wherein W thin film 
transistor is provided relative to a supporting substrat^f the channel 
annulus being longitudinally elongated and orien^d substantially 
perpendicularly relative to the substrate. 
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\0. A thin film transistor comprising: 

a thin film transistor layer having a /ource region, a channel 
region and a drain region; the thin film clj(nnel region comprising an 
annulus; and 

a gate in proximity to the thin film channel annulus, the gate 
comprising an annulus which surrounds/the thin film channel annulus. 

31. The thin film transi^erf of claim 30 wherein the channel 
annulus and the gate annulus ^e/^tudinally elongated. 

32. The thin film trfnsfstor of claim 30 wherein at least one 
of the source region or the iain region is elongated and the channel 
region is elongated, the c/annel region being oriented substantially 
perpendicularly relative to/the one region. 

33. The thin /lm transistor of claim 30 wherein the source 
region and the drafa region are oriented parallel relative to one 
another, the channdf region being oriented substantially perpendicularly 
relative to the soiree and drain regions. 
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34. The thin film transistor of claim 30 whereiflf the thin film 
transistor is provided relative to a supporting substnate, the channel 
annulus and the gate annulus being longitudinally elo/gated and oriented 
substantially perpendicularly relative to the substrate. 
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35. A thin film transistor comprising: 

a base layer having a locally substantially planar outer surface; 
a thin film transistor layer provided^ outwardly of the base layer 
outer surface; the thin film layer having a source region, a channel 
region and a drain region; at least of the thin film source region 
or the thin film drain region bem/ejjngated and oriented substantially 
parallel with the base layer oute/ sjurfkce; the thin film channel region 
consisting essentially of a region Elongated in a direction substantially 
perpendicular to the base layer fiuter surface; and 

a gate in proximity to tine thin film channel region, the gate 
being elongated in a direction substantially perpendicular to the base 
layer outer surface along th© thin film channel region. - 
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